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IN THE CLAIMS 

This Usting of claims will replace all prior versions, and listing, of claims in the 
application: 

1 1. (previously presented) Apparatus for use in a video image de-interlacer 

2 comprising; 

3 a frame interpolator for yielding a frame based luminance value for a missing pixel by 

4 using frame based interpolation; 

5 a field inteipolator for yielding a field based luminance value for a missing pixel by 

6 using field based inteipolation; 

7 a luminance difference unit for obtaining luminance value differences of pixels in 

8 prescribed fields of an image in accordance with prescribed criteria; 

9 a motion detector sappUed with prescribed ones of said luminance value differences 

10 for generating a motion mettic value at a missing pixel and for filtering said pixel differences 

11 to remove aliases under predetermined motion conditions; 

12 a spatial median filter supplied with at least three of said motion metric values for 

13 determining a median motion metric value and for removing random noise from said 

14 luminance differences without creating spurious motion values; and 

15 a controllable combiner suppUed with said frame based luminance value and said 

16 field based luminance value and being responsive to a representation of said median motion 

1 7 metric value to controllably supply as an output a luminance value for said missing pixel, 

1 8 wherein said controllable combmer, in response to said representation of said median motion 

19 metric value indicating the image is still, outputs said frame based luminance value and, in 

20 response to said representation of said median motion metric value mdicating motion in the 

21 image, outputs said field based luminance value. 

1 2. (original) The apparatus as defined in claim 1 wherein said spatial median filter is a nine- 

2 value spatial median filter. 

1 3. (canceled) 
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1 4 (CmreatlyAmended)Theapparatusasdefinedmclaim^lwheremsaidfr^^^ 

2 Irnnioance value is generated by said frame interpolator in accordance with Q = C, , wHere 

3 c; is the luminance value of the missing pixel in field /„ and is the luminance value of 

4 a pixel corresponding to the missing pixel in a last prior field f_, relative to field /o,and 

5 said field based luminance value is generated by said field interpolator in accordance with 
f. ^ ^ {Nq + Sq) .g luminance value of a pixel above of and in the same field 

7 /o as the missing pixel, and is the luminance value of a pixel below of and in the same 

8 field /o as the missing pixel. 

1 5. (original) The apparatus as defined in claim 1 wherein said luminance difference unit 

2 generates a pluxaHty of prescribed luminance value differences of pixels in prescribed fields 

3 of the image, and said motion detector employs prescribed relationships of said luminance 

4 value differences to generate said motion metric value. 

1 6. (original) The apparatus as defined in claim 5 wherein said luminance difference unit 

2 generates a first luminance difference value in accordance with A, = |C, - C_, | , where C_, is 

3 a luminance value of a pixel coiresponding to the missing pixel in the last prior field /_, 

4 relative to a field f, including the missing pixel and Q is a luminance value of a pixel 

5 corresponding to the missing pixel in field f, . and generates at least a second luminance 



, where is a luminance 



6 difference value in accordance with A„ = ^ 2 

7 value of a pixel above of and in the same field as the missing pixel, is a luminance 

8 value of a pixel below of and in the same field /, as the missing pixel . N., is a luminance 

9 value of a pixel above of the missing pixel and in the second prior field relative to the 

10 field /o including the missing pixel and 5., is a luminance value of a pixel below of the 

1 1 missing pixel, and in the second prior field relative to the field including the missing 

12 pixel. 

1 7. (original) The apparatus as defmed in claim 6 wherein said motion detector generates said 

2 motion metric value in accordance with A = max(A,, AJ , where A is said motion metric 

3 value. 

1 8. (original) The apparams as defined in claim 5 wherein said luminance difference unit 

2 generates a first luminance difference value in accordance with A^ = |C, - C , | , where C., is 

3 a luminance value of a pixel coTTCSponding to die missing pixel in the last prior field /_, 
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relative to a field /„ including the missing pixel and C. is a Imninance value of a pixel 
(ujxresponding to the missing pixel in field /, . generates a second luminance difference value 

0 in accordance with A, = \No-N_,\ , where N, is a luminance value of apixel above of and 

7 mthesamefield /„ as the missing pixel and N_, isaluniinancevalueofapixelaboveofthe 

8 iDissing pixel and in the second prior field relative to the field including the missing 

9 pixel, and generates at least a third luminance difference value in accordance with 

10 = \S^-S..\, where is a luminance value of a pixel below of and m the same field as 

1 1 thl missing pi^el and S., is a luminance value of a pixel below of the missing pixel and in 

12 the second prior field relative to the field /, including the missing pixel. 

1 9 (original) The apparams as defined in claim 8 wherein said motion detector generates said 

2 motion metric value in accordance with A = max(A,.min(A,,Aj), where Ais saidmotion 



metric value. 



1 10. (original) The apparatus as defined in daiml further mcluding a look-up table includu^ 

2 blending factor values related to said median motion metric values and being responsive to 

3 said median motion metric value fiom said spatial median fiUer for supplying as an ou^ut a 

4 corresponding blending factor value as said representation of said median motion metric 

5 value. 

1 11. (original) The apparatus as defined in claim 10 wherein said controllable combiner is 

2 responsive to said blending factor for supplying as an output a luminance value for said 

3 missing pixel in accordance with =a^^^^|^ + (l-«)C.,.-'here Q is the Imninance 

4 value of the missing pixel in field f„ is the luminance value of a pixel corresponding to 

5 the missing pixel in a last prior field /_, relative to field /„, N, is the luminance value of a 

6 pbcel above of and in the same field as the missing pixel, is the liuninance value of a 

7 pixel below of and in the same field /„ as the missing pixel and a is the blending factor. 

1 1 2. (original) The apparams as defined in claim 1 1 wherein said luminance difference unit 

2 generates a pluraUty of prescribed luminance value differences of pixels in prescribed fields 

3 of the image, and said motion detector employs prescribed relationships of said luminance 

4 value differences to generate said motion metric value. 
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1 13. (origmal) The apparatus as defined in claim 12 wherein said luminance difference unit 

2 generates a first luminance difference value in accordance with A, = |C, - C_, | , where C_, is 

3 a luminance value of a pixel corresponding to Ihe missing pixel in the last prior field 

4 relative to a field including the missing pixel and Q is a luminance value of a pixel 

5 corresponding to the missing pixel in field / . and generates at least a second luminance 

6 difference value in accordance with = 



, where ^Vj is a luminance 



2 2 

7 valueofapixelaboveof andinthesamefield as the missing pixel, 5, isaluminance 

8 valueofapixel below of andinthesame field as the missing pixel . N., is aluminance 

9 value of a pixel above of the missing pixel and in the second prior field relative to the 

10 field /o including the missing pixel and S.^ is a luminance value of a pixel below of the 

1 1 missing pixel, and in the second prior field f_, relative to the field including the missing 

12 pixel. 

1 14 (original) The ^paratus as defined in claim 13 wherein said motion detector generates 

2 said motion metric value in accordance with A = max(A,.Aj, where A is said motion metric 

3 value. 

1 15. (original) The apparatus as defmed in claim 10 wherein said luminance difference unit 

2 generates a first luminance difference value in accordance with A, = [Q - C_, | , where C_, is 

3 a luminance value of a pixel corresponding to the missing pixel in the last prior field 

4 relative to a field including the missing pixel and Q is a luminance value of a pixel 

5 corresponding to the missing pixel in field /, . generates a second luminance difference value 

6 in accordance with ^„=\N,-N_^\,vfhere is a luminance value of a pixel above of and 

7 m the same field as the missing pixel and N.^ is a luminance value of a pixel above of the 

8 missing pixel and in the second prior field relative to the field including the missing 

9 pixel, and generates at least a third luminance difference value in accordance with 

10 A, =]So -S-i\ > where is a luminance value of a pixel below of and in the same field as 

11 the missing pixel and 5.^ is a luminance value of a pixel below of the missing pbcel and in 

12 the second prior field relative to the field /o including the missing pixel. 



1 16. (original) The apparatus as defined in claim 15 wherein said motion detector generates 

2 said motion metric value in accordance with A = max(A, ,niin(A„ , A,)) , where A is said 

3 motion metric value. 
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1 17. (previously presented) Apparatus for use in a video image de-interlacer comprising: 

2 a frame interpolator for yielding a toe based luminance value for a missing pixel by 

3 using frame based interpolation; 

4 a field interpolator for yielding a field based luminance value for a missing pixel by 

5 using field based interpolation; 

6 a luminance difference unit for obtaining luminance value differences of pixels m 

7 prescribed fields of an image in accordance with prescribed criteria; 

8 a motion detector suppUed with prescribed ones of said luminance value differences 

9 for generating a motion metric value at a missing pixel and for filtering said pixel differences 

10 to remove aliases under predetermined motion conditions; 

1 1 a look-up table including blending factor values related to said motion metric values 

12 and being responsive to supplied motion metiic values for supplying as an output 

1 3 corresponding blending factor values; 

14 a spatial median filter supplied with at least three of said blending factor values for 

15 detennining a median motion metric value and for removing random noise from said 

16 luminance differences without creating spurious motion values; and 

17 a controllable combiner supplied with said frame based luminance value and said 

18 field based luminance value and being responsive to a said median blending factor value to 

19 controllably supply as an output a luminance value for said missing pixel, 

20 wherein said controllable combiner, in response to said representation of said median motion 

21 metric value indicating the image is still, outputs said frame based luminance value and, in 

22 response to said representation of said median motion metric value indicating motion in the 

23 image, outputs said field based luminance value. 

1 18. (original) The apparams as defmed in claim 17 wherein said spatial median filter is a 

2 nine- value spatial median filter. 

1 19. (canceled) 

1 20. (original) The apparatus as defined in claim 17 wherein said controllable combiner is 

2 responsive to said blending factor for supplying as an output a luminance value for said 

3 missing pixel in accordance with Co -a^^^^^+(l-«)C_,,where Q is the luminance 

4 value of the missing pixel in field , C, is the luminance value of a pixel corresponding to 

5 the missing pixel in a last prior field /., relative to field N„ is the luminance value of a 



PAGE7/20'RCVDAT»17/20085:24:48PM [Eastern DayGgMriine]*SVIlU^^^ 



May-ir-2006 05:04pni Frora-Uosar, Patterson i Shsridan, LLP - NJ +17325309808 T-692 P. 008/020 F-782 



Response under 37 CFR 1.116 
Serial No. 09/760,924 
Page 8 of 20 



6 
7 



pixel above of and in the same field f, as the missing pixel, S, is the luminance value of a 
pixel below of and in the same field /„ as the missing pixel and a is the blending factor. 



1 21. (original) The apparatus as defined in claim 20 wherein said Itminance difference unit 

2 generates a plurality of prescribed luminance value differences of pixels in prescribed fields 

3 of the image, and said motion detector employs prescribed relationships of said luminance 

4 value differences to generate said motion metric value. 

1 22. (original) The apparatus as defined in claim 21 wherein said luminance difference unit 

2 generates a first luminance difference value in accordance with \ = \Q - C, | , where C., is 

3 a luminance value of a pixel corresponding to the missing pixel in the last prior field /_, 

4 relative to a field including the missing pixel and C, is a luminance value of a pixel 

5 corresponding to the missing pixel in field f, , and generates at least a second luminance 



6 difference value in accordance with A„ = 



, where Nq is a luminance 



2 2 

7 value of apixel above of and in the same field f, as the missing pixel, 5„ is a luminance 

8 value of apixel below of and in the same field f, as the missing pixel , iV.^ is aluminance 

9 value of a pixel above of the missing pixel and in the second prior field /_j relative to the 

10 field /o including the missing pixel and 5_2 is a luminance value of apixel below of the 

1 1 missing pixel, and in the second prior field relative to the field /„ including the missing 

12 pixel. 

1 23 (original) The apparatus as defined in claim 22 wherein said motion detector generates 

2 said motion metric value in accordance with A = max(A„ A J , where Ais said motion metnc 

3 value. 

1 24. (original) The apparatus as defined in claim 21 wherein said luminance difference unit 

2 generates a first luminance difference value in accordance with A^ = |C, - C, | . where C_, is 

3 a luminance value of a pixel corresponding to the missing pixel in the last prior field 

4 relative to a field /, including the missing pixel and C, is a luminance value of a pixel 

5 corresponding to the missing pixel in field f, , generates a second luminance difference value 

6 in accordance with A„ -j^^^-J^.^!, where N, is a luminance value of apixel above of and 

7 in the same field /, as the missing pixel and A^_, is a luminance value of a pixel above of the 

8 missing pixel and in the second prior field relative to the field including the missing 
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Pixel and genemtes at least a third lumii^ce difference value in accordance wi 
T-\T-S I where 5, is a luminance value of a pixel below of and in the same field as 
tblmis'singpixeland 5., is a haminance value of a pixel below of the missing pixel and m 
12 the second prior field relative to the field f, including the missing pixel. 

1 25. (original)Theapparamsasdefin^inclaim24whereinsaid^ 

2 said motion metric value in accordance with A = max(A,.mm(A„, A,)) . where Ais said 

3 motion metric value. 

1 26. (previously presented) A method for use in a video image de-interlacer comprising the 

2 steps of: ^ - - * i 

3 frame interpolating to yield a frame based luminance value for a nussmg pixel by 

4 using fiOTie based interpolation; 

5 field interpolating to yield a field based luminance value for a missing pixel by using 

6 field based interpolatioxi; 

7 obtaining luminance value differences of pixels in prescribed fields of an image m 

8 accordance with prescribed criteria; 

9 filtering said pixel luminance value differences to remove abases under 

1 0 piedetermined motion conditions; 

n in response to prescribed ones of said luminance value differences, generatmg a 

12 motion metric value at a missing pixel; 

13 spatial median filtering at least three of said motion metric values to detennine 

14 median motion metric value and to remove random noise from said himinance differences 

15 without creating spurious motion values; and 

16 controllably combining said frame based luminance value and said field based 
luminance value and in response to a representation of said median motion metnc value 
controllably supplying as an output a luminance value for said missing pixel, 
wherein said step of controllably combining, in response to said representation of said 
median motion metric value indicating the image is still, outputs said frame based luminance 

. . value »d, in response to said representation of said median motion metric value mdicatmg 
22 motion in the image, outputs said field based luminance value. 



a 



17 
18 
19 
20 
21 



1 



27. (original) The method as defined in claim 26 wherein said step of spatial median filtering 



2 employs a nine-value spatial median filter. 
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1 28. (canceled) 

1 29. (Currently Amended)ThemethodasdeWmclaim3826whereinsaidstepoffraine 

2 interpolating includes a step of generating said frame based luminance value in accordance 

3 with Co = C, , where Q is the luminance value of the missing pixel in field /o and C., is 

4 the luminance value of a pixel corresponding to the missing pixel in a last prior field /., 

5 relative to field /o. and said step of field interpolating includes a step of generating said field 

... 1 • „«'tvi r - (^o"*''^o) where N is the luminance value 

6 based lununance value in accordance with Cp > wnerc is luc 

7 of a pixel above of and in the same field as the missing pixel, and S, is the luminance 

8 value of a pixel below of and in the same field fo as the missing pixel. 



1 30. (original) The method as defined in claim 26 wherein said step of obtaining luminance 

2 value differences includes a step of generating a plurality of generating a motion metric value 

3 includes a step of employing prescribed relationships of said luminance value differences to 

4 generate said motion metric value. 

1 31. (original) The method as defined in claim 30 wherein said step of obtaining luminance 

2 value differences includes a step of generating a first luminance difference value in 

3 accordance with A, = |C, - C, | . where C., is a luminance value of a pixel conresponding to 

4 the missing pixel in the last prior field relative to a field f, including the missing pixel 

5 and C, is a luminance value of a pixel corresponding to the missing pixel in field y; , and a 

6 step of generating at least a second luminance difference value in accordance with 



7 A = 



where is a luminance value of a pixel above of and in the 

2 2 1' 

8 same field /„ as the missing pixel, S, is a luminance value of a pixel below of and m the 

9 same field as the missing pixel , N., is a luminance value of a pixel above of the missing 

10 pixel and in the second prior field relative to the field /, including the missing pixel and 

1 1 S_2 is a luminance value of a pixel below of the missing pixel, and in the second prior field 

12 /., relative to the field /p including the missing pixel. 

1 32. (original) The method as defined m claim 3 1 wherein said step of generating a motion 

2 metric value generates said motion metric value in accordance with A = max(A, . A J , where 

3 A is said motion metric value. 
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33 (original) THe method as defined m claim 30 wherein said step of obtaining luminance 
value differences includes a step of generating a first luminance value m ^'^'^^^'^^^ 
A =|C,-C .(.where C, is a hnninancevake of a pixel corresponding to the missmg pixel 

in 'the kst prior field relative to a field f, including the missing pixel and Q is a 
luminance value of apixel corresponding to the missing pixel in field ^ , a step of geneiatmg 
a second luminance difference value in accordance with A, = K -N.,\, where is a 
, luminance value ofa pixel above ofand in the same field as the missing pixel and N., is 

8 a luminance value of a pixel above of the missing pixel and in the second pnor field f , 

9 relative to the field /, including the missing pixel, and a step of generating at least a third 

10 luminance difference value in accordance with A, =|5„ where 5, is a luminance value 

11 ofapixelbelowofandinthesamefield /„ as the missing pixel and 5., isalummance 

12 valueofapixelbelowofthemissingpixelandinthesecondprior field relative to the 

1 3 field fa including tiie missing pixel. 

1 34 (original) The method as defined in claim 33 wherein said step of generating a motion 

2 metric value includes a step of generating said motion metric value in accordance with 

3 A = max(A,,min(A„, A,)) , where Ais said motion metnc value. 

1 35 (original)Themethodasdefmedinclaim26furtherincludingastepofemployinga 

2 look-up table including blending factor values related to said median motion metric values 

3 and in response to a supplied median motion metric value, supplying as an output a 

4 coix'esponding blending factor value as said representation of said median motion metnc 

5 value. 

1 36 (original) The method as defined in claim 35 wherein said step of contiollably 

2 combining, in response to said blending factor, supplying as an output a luminance value for 

3 said missing pixel in accordance with Co =a^^!^siM^.(i-«)a„ where Co isthe 

4 luminance value ofthe missing pixel in field /c C, is the luminance value of apixel 

5 corresponding to the missing pixel in a last prior field /., relative to field K isthe 

6 luminancevalueofapixdaboveofandinthesamefield /„ as the missing pixel, 5, isthe 

7 luminancevalueofapixelbelowofandinthesamefield as the missing pixel and a is 

8 the blending factor. 
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1 37. (origmal) The method as defined in claim 36 wherein said step of obtaining luminance 

2 value differences includes a step of generating a plurality of prescnbed luminance value 

3 differences of pixels in prescribed fields of the image, and said step of generating a motion 

4 metric value includes a step of employing prescribed relationships of said luminance value 

5 differences to generate said motion metric value. 

1 38. (originaJ) The method as defined in claim 37 wherein said step of obtaining luminance 

2 values differences includes a step of generating a first luminance difference value in 

3 accordance with A, = |C, - C, ] . where C, is a luminance value of a pixel corresponding to 

4 the missing pixel in the last prior field relative to a field including the missing pixel 

5 and Q is a luminance value of a pixel corresponding to the missing pixel in field ^ , and a 

6 step of generating at least a second luminance difference value in accordance with 



7 A = 



where Ng is a luminance value of a pixel above of and in the 

2 2 

8 same field /„ as the missmg pixel, 5^ is a luminance value of a pixel below of and in the 

9 same field /„ as the missing pixel , N.^ is a luminance value of a pixel above of the missing 

10 pixel and in the second prior field /.^ relative to the field including the missing pixel and 

11 5.J is a luminance value of a pixel below of the missing pixel, and in the second prior field 

12 /.2 relative to the field /q including the missing pixel. 

1 39. (original) The method as defined in claim 38 wherein said step of generating a motion 

2 metric value includes a step of generating said motion metric value in accordance with 

3 A = max(A^ , A ^ ) , where A is said motion metric value. 

1 40. (previously presented) The method as defined in claim 35 wherein said step of obtaining 

2 luminance value differences includes a step of generating a first luminance difference value 

3 in accordance with A, = jc, - C, | , where C_, is a luminance value of a pixel corresponding 

4 to the missing pixel in the last prior field relative to a field including the missing pixel 

5 and Q is a luminance value of a pixel conresponding to the missing pixel in field , a step 

6 of generating a second luminance difference value in accordance with A„ = IA^^ where 

7 //p is a luminance value of a pixel above of and in the same field /„ as the missing pixel and 

8 N_:, is a luminance value of a pixel above of the missing pixel and in the second prior field 

9 relative to the field includmg the missing pixel, and a step of generating at least a 

10 third luminance difference value in accordance with A, =|So S.^] . where is a luminance 

1 1 value of a pixel below of and in the same field as the missing pixel and 5.^ is a 
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12 luminance value of a pixel below of the missing pixel and in the second prior field 

13 relative to the field /o incltxding the missing pixel. 

1 41. (original) The method as defined in claim 40 wherein said step of generating a motion 

2 metric value includes a step of generating said motion metric value in accordance with 

3 A = max(A^,min(A„, A J) , where A is said motion metric value. 

1 42. (previously presented) A method for use in a video image de-inierlacer comprising the 

2 steps of: 

3 frame interpolating to yield a frame based luminance value for a missing pixel by 

4 using fi'ame based interpolation; 

5 field interpolating to yield a field based luminance value for a missing pixel by using 

6 field based interpolation; 

7 obtaining luminance value differences of pixels in prescribed fields of an image in 

8 accordance with prescribed criteria; 

9 filtering said pixel luminance value differences to remove aliases under 

10 predetermined motion conditions; 

11 in response to prescribed ones of said luminance value differences, generating a 

12 motion metric value at a missing pixel; 

13 in response to supplied motion metric values, utilizing a look-up table including 

14 blending factor values related to said motion metric values to supply as an output 

1 5 corresponding blending factor values; 

16 spatial median filtering at least three of said blending factor values for determining a 

17 median blending factor value and to remove random noise from said luminance differences 

1 8 without creating spurious motion values; and 

19 controUably combining said frame based luminance value and said field based 

20 luminance value and in response to said median blending factor value controllably supplying 

21 as an output a luminance value for said missing pixel, 

22 wherein said step of controllably combining includes a step, responsive to said median 

23 blending factor value indicating the image is still, of outputting said frame based luminance 

24 value, and a step, responsive to said median blending factor value indicating motion in the 

25 image, of outputting said field based luminance value. 
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1 43. (original) The method as defined in claim 42 wherein said spatial median filter is a nine- 

2 value spatial median filter. 

1 44. (canceled) 

1 45. (original) The method as defined in claim 42 wherein said step of combining includes a 

2 step, responsive to said median blending factor, of supplying as an output a luminance value 

3 for said missing pixel in accordance with C,^a^^^^H\-cc)C_„ where C, isthe 

4 luminance value ofthe missing pixel in field f„ C_, istheluminance value of a pixel 

5 corresponding to the missing pixel in a last prior field relative to field , is the 

6 luminance value of a pixel above of and in the same field as the missing pixel, is the 

7 luminance value of a pixel below of and in the same field as the missing pixel and a is 

8 the blending factor. 

1 46. (original) The method as defined in claim 45 wherein said step of obtaining luminance 

2 value differences includes a step of generating a plurality of prescribed luminance value 

3 differences of pixels in prescribed fields ofthe image, and said step of generating a motion 

4 metric value includes a step of employing prescribed relationships of said luminance value 

5 differences to generate said motion metric value. 

1 47. (original) The method as defined in claim 46 wherein said step of obtaining luminance 

2 value differences includes a step of generating a first luminance difference value in 

3 accordance with A, - jC, -C.,| , where C, is a luminance value of a pixel corresponding to 

4 the missing pixel in the last prior field /., relative to a field including the missing pixel 

5 and C, is a luminance value of a pixel corresponding to the missing pixel in field / , and a 

6 step of generating at least a second luminance difference value in accordance with 

7 A = •^0"'"'^° - vvbere N. is a luminance value of a pixel above of and in the 
' 2 2 ' 

8 same field as the missing pixel, is a luminance value of a pixel below of and in the 

9 same field as the missing pixel , is a luminance value of a pixel above of the missing 

10 pixel and in the second prior field f., relative to the field /o including the missing pixel and 

1 1 is a luminance value of a pixel below ofthe missing pixel, and in the second prior field 

12 /_j relative to the field /, including the missing pixel. 
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